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[aai^si mm 

0001 

[fllftglft] 2003.07.25 

[^g£j gxij ia = £1^M 0|g§l Q^l^£| SAI g-xl 

S^SSl APPARATUS OF MULT I GRAY SCALE DISPLAY USING PULSE WIDTH 

MODULATION 

[ggj oj ] 

[ M S 2J 2 H ] 1-1 998-004569-8 
[CHd|°J] 

[ CH £| oj 3 = ] 9-2000- 1 00004-8 

[xigseaiAH eaiAi- §xm, sbiaf ebiai- s^shs 

[S3?|gJMe!S] 2000-049307-2 

[^S°l Ses^l] CHOI Jeung Hie 

[^^i^SS] 671002-1709827 

360-181 

[^±] §§^E §^A| S*!0HHS 106-1004 

KR 

[*| XI] M42^9\ ^m0\\ 2|& §3 , ^61S Xil60ZE°l 011 Si 

i|^S°J -61 c> (£!) 

[^l^iSIS] 20 3 29,000 S! 

p^tss] 1 £ 1.000 a 

0 2 0 §i 

[£IAtS=?S] 6 » 301,000 3! 

331,000 8! 
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[g^AHW] 1. fi2f/H-3AIIA|(Ee)_1S 
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[ASM! 

-g- Cflol El-Si ^ ^7>ofl 4s p M ^7># ti 0 MsH 3? ^^Ff- 

^2. s.^^. ^a]^ ^ PWM ^ y o v ^!^- t±n2i2\ 3HJ" 3.*) ^l^^>7l 

?JiS, oil- ^isfl £ ^£r, Sfl^ ^^>7l 3]S N(N£- *]-o^) 
wlH^ HH^-fr #^*H=r ^7fls] <^Jf ; Aj-7] N wlH^ ^Hr^ jrj-Aj- r-fl o] T^ofl 

cH^>£^- ^ hj-ai^ ^fl Ais. 2 N 7flfi1 €^ 2-€- 

^o] ^ ^ s ^iL^^l *fli ^ *fl2^» #3^H=r €^ ^ ^IJ: ^3^; ^ A oM 

sfl^ *HM1- t^^M ^«fl ^"71 z}- Nalso] 3p o v t-flolEl-ol LSBCLeast Significant Bit)* «1 
^lllli i&^r ^12^^* ^-71 A NtilB^I ^ dl 0 M<4 l^l^Kr 

2:^1 S^l 

» 

£ 4 
[Xflolol] 

PWMCPulse Width Modulation), ^^cl, ^y-g-^*-, STN LCD(Super Twisted Nematic Liquid 
Crystal Display) 
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[#^^ 

^ ^2 ^P-g- a o v ^^r cf^lS^ stft 3.*] {APPARATUS OF MULT I GRAY SCALE 

DISPLAY USING PULSE WIDTH MODULATION} 

£ l-8r PWM °c v ^# °l-§-^ ^2fl^ TllS S^l £AltV ^S.. 

£ 2^ £ 1^ PWM «<H1^§- ^211^ 7112: 5*1 «c V ^^ ^^*>7l ^tt Bl-o] 

£ 3£r 51 1^ PWM HM* RGB ^E^lo]^^ ^-g-*V ^sflcq ^2- S a] « 0 >^* £a] 

£ 4^ PWM yq-Sr <^aHH af^ sa] ^SI. 

£ 5tt 51 4^1 PWM «o v ^# °l-g-^ -S- U^aHH nj-s. 7112: 3^1 « 0 V ^ 

£ 6£- 51 49] PWM »<H4* -M RGB *m n ^3 312: 
51^ ^51. 

* 51^ ^.Q_Jf£.ofl cfl*V Jfjro] ^ * 

400 : PWM 413: 'iHJJf 410_1 ~ 410_n : ^^^f 
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420_1 ~ 420 : 7r£^-*r 430a, 430b : 

<io> ^- ^fl^ ^ # ^S(Pulse Width Modulation; PW\°]^ *r) ^ 

2) $\3-$] ^o\] ^ o.s, PWM ^ «o V ^-§r °l-§-^r 431 ^ ^ ^rtb 

<n> s}-# ^IS. ^Bl ^Hr^^. <^ S^l ^1 (Liquid Crystal Display; ^>1^> 

LCDS-r 71^-^ n S^l ^-^1^ ^V^s.^- ^^-^-4 z| ^Af^l-O] A] 

nflB^i LCD^l ^ «o v ^^-S.^ (Multiplexing)^ ^1 *V ^ ^ y o v ^ A >-§- 

2=^ ^-f , ^ LCD^I Al^lol 400msec ^-f^^l: 

€-H5^B(Contrast)* gj*l &JI ^r-£-€ ^ 5^. 
<i2> ^ B^Bl-EL v11p>b3 (Super Twisted Nematic; °l*r STN°1 f") LCD^ ^-f^f ^-o] 

^-§- -S-n^fe ^HH^ cf^-^d ^>(Multi-Line Scanning; °l*r MLS^ 
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<13> 7^1 SI- « 0 >^ofl^ oleltb PWM ^ $H FRCCFrame Rate Control) 

oicf. FRC w o v ^£r LCD i*HH ^tiV^ A>-g-s] ji oi^ ^-^7flfi1 -Hh. 5. 

Cf. ZLE-m, FRC 3*1 ^S7> ^ & 5*1 ^SHJ-*r 

» 

<i4> £ i£ PWM y o v ^^r °l-§-^r #efl^l 7^2: ^J£°li=K 
<15> £ i-§- %V^>^ > RAM(Random Access Memory) ^ ^2-^^ T^sH 4«1 H^l N(N 

£r *r<£^)7fl^ cflo]E]-(DINl<3:0> ~ DINn<3:0>)l- °A7\^\ t-1MEj--i- %^\^ N 

7fl£] ^^(110-1 ~ 110_n)7> *11^CK ^)o}^ ^ ^^>7] 7fl2: ^ ^ V 

<16> PWM *±3L ^^^-(100)^r 4«1E51 dHEHl cH^-*>S.s. PWM ty-^ofl cqsfl ^ ^ 

16(2 4 )7fl£] 1^ ^1Jl(P<0> ~ P<15>)# #^*>^ ( €^ ^1S(P<0> ~ P<15>)^ 
(130H ^*fl t^^^^cf. ^^-(120a ~ 120 P )tt ^^(110-1 ~ 110_ji)» -f-«fl 31 
olEfSf £Ji *]Jl(P<0> ~ P<15>)£) «15I*H €^ ^1J1(P<0> ~ P<15>) 31 

2}- <y*l*>^- ^M-* *m*H MfV^f. °1^7fl ^€ €^ ^1J1(P<0> ~ P<15>)^ ^ 
ofl ^S\o] sfl^ ^*>7ll ^cf. <^7H, ~ ^fl^n^r ^firfl, LCD ^ €^ 

*S (ColumnH 3l-§-tr^. , ^ ^B^^r *i^(i20a - 120p)« #*fl €2: 4lJl(P< 

0> ~ P<15>H1 -§-#*r<^ sfl^rfe ^(Gray scaleHl ^-5}- -?-S^}7fl 

<17> ^7}A^ «2Mb> 31olEl-7> 4*1 B°l H aflS. «>, ol^ofl^ 4^o] a] 
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<18> 5. 2^ £ IS] PWM y cM-8: ^2fl^ $}2i 3.*] ^*>7l ^o] 

<i9> PWM ^Jl ^^-¥-(100)# >HS. cf I67fl2l ^ ^1^(P<0> ~ 

P<15>)#^sM, , 110_l'°fl^ 4«1H^ '0011'^ ^ 7}x]E-S. o]d\] 

sfl^Hr ^ ^Sr £fe ?<2>7\ #^t}. at!:, 3 3^1 ' 110_(n-l) ' <HH 4«lB^ cfl 

°1bHt 'OllO'^l ^ 7^ES <>H1 *l)^Hr €^ ^* P<5>7> *Ii»5H, ^sci 

'llO.n'^l^i 4WlH^l Hi o] efi- -mi's] 7>*lS.3. o]ofl *£is}^ ^ 

P<15>7> ^^^14- 

<20> ^^*V PWM «<H1^§: #2fl^l ^la 1^1 wj-Al^jA^ s^Jfr t%o]T$e] w]H tfl-§- 

<5}±t 7fl^2) PWM bH§°1 ^^>7fl &t\.. ^, 4«1H^1 ^o V 3MBHMfe 2 4 7fl<?l 167fl2l 

PWM ^317> ^J3l*1-S^, ^ t-flolB|-7> 12*1 BSI ^-fofl^r 2 12 7fl^ PWM *}JL7> ^.S.*} 

<2i> S 3^. £ i<q PWM «<H}^- ^Ml RGB ^E^oi^dfl ^-g-tb 31 S S A 1 °o v ^ 

< 22 > s. 3* ^SS}^, «flS.eH 4*1 B^l RGB dHEKRK0> ~ Bl<2>)» 

^ <?!7>«>o> *f)i£ *fl^§- ^-^-«r>7l ^t!r 312: ^r-i- HH^* #3*Rr ^sc1(310a ~ 
310c)7> afl^t*. PWM ^Jf(300a ~ 300c)^ 4*1 H^l oflolEH tfl -§-*};£ PWM «<H=H1 

^sfl RGB zJ-zW tflsfl ^3. 16(2 4 )7fl^ ^ A]s(p R < 0 :i5>, PG<0:15>, PB< 

0:15>)» €^ ^15L(PR<0:15>, PG<0:15>, PB<0U5>)fe *W330H1 SjSfl 

t\. AjEH«.(320a ~ 320c)^r c|sc1(310a ~ 310c)« -f-Sfl cflo]^ ^Jl(PR< 



22-7 



1020030051427 #^ 2003/10/30 

0:15>, PG<0:15>, PB<0:15>)£} €^ ^"§r «1;E*H sj^ ^1Jl(PR<0: 15>, PG<0:15>, PB<0:15 

<23> oj^Tll ^€ ^JL(PR<0:15>, PG<0:15>, PB<0:15>)^ A *ti\i(R<0> ~ B<2>)<^1 

<24> «^7H, *fl%| R<0> ~ B<2>^ «fl?itfl, LCD t 1 * -S^ ^ofl tfl-g-^rf. n^-sH, z| 

^^-(320a ~ 320c )«- #*fl ^ ^!Jl(PR<0: 15>, PG<0:15>, PB<0:15>)^ -S-^V^ 

<25> PWM ^ * °l-§-t!r ^2fl^l 1^1 U-*^ ^ «1h ^ 

ofl tfl-§-£}^ 7fl^2] PWM 4^°! ^A*}^, 4*1^ ^ cflol^^fe 2 4 7fl<?l 167flSl PWM ^IJl 

<26> , ^] Sj-# ^>-g-5l^ RGB ^E^H^ ^.foflAi^ R, G, B 

tflsfl 2 n (n£r «1H ^r)7flal PWM €^7> lis}ES #*fl PWM ^ttt 3>2 n 7fl^ 

<27> 6\%7\\ ^-jr f>M 5]^, ^ V| *1 uj-7}a) *>fe «fl ^1 ^| ^7> 3>2 n 7fl7> ^Jl 

*>7fl £H, O]* ^Jrj-^B^ tifl^<5] tiH^7> <H3-*M 3^517} ^7^>7fl <g<H*l4. 4 



22-8 



1020030051427 #^ 2003/10/30 

PWM ^ «<H^ AA^Q 3.*} ^^HrHl ^ &i=h 

<29> Aj- 7 ] 42.3.3. ^*>7l ^^r, «fl^ ^^-i: Jfl^T TflS &^§T 

N(N^ ^o^ti^o] ^H^* #3*Kr ^K^ti^ <^Jf ; #7l N«lB^ 

^ 31 ol eH] ^-§-§KE^- €^ ^ ^2: y cHHl ^*fl #^Sl^r ^* 2N7fl^| ^ 

i ^IJl^ ^^r £1= ^-^91 *\] 1 ^ *)12^* #^*Rr €^ ^ #2: ^IJl 

^I^; ^ ^"71 «fl^ *fl^-g- ^*}7l ^*ti 4>7l n«1H^ ^ LSBCLeast 
Significant Bit)* «1 JH*>^ *fll€^ 2-^r ^2^i» #7] A N«lH^ ^ 

<30> 5Etb, ^"71 ^-3* ^^>7l a. tfltg- ^.g. ^s>7l ^tb TjlS SJt-Sr 

^ N(N^r ^^^)t>lH^ 4^ sHJ- 3He}-« #^*Hr 4^7fl^ <^^; ^-71 N«1B^ 4 

^ 3j-# ^H^Hl cfl-§-^5L^ €^ # ^ ^ofl <^*fl #^5l^r ^ ^Sr ^ 2«7fl 

^ ^ Al^o] ^ol ^ #i=. *Hl^» #^S}tt ^ ^IJl « S V ^^-; ^ ^"71 

Sfl^ ^^>7l ^*1] #71 Tlll^il- #7l N«1B^ ^-^ Cflol^^f- CL^ 
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431^ 3HJ- afl^tf. 
<31> -g. ^ o. ^^o) ^EJjJf^ Jf S tflSflSKn. PWM ^JL IH^H #^5q^r fit 

A oM ^^^H ^ 5£3^- ^iL^ ^i€^ ^ *H2€^ ^ 7flsl €^ n J"* # 

°1 *H, ^I^tt PWM *±SL ^7l^ 2M s}-^^- S.^ ^ ^ Sj-^o] 

cf. rcj-e}-^, *fll^<>] zj- a o v^ ^ ^ 7 J- ofl^^. PW M^ 2 n 7fl£] €^ M-^i}. o] 

ofl, ^l^ifi] <*°1 ^]2^^1- *fll€^ ^)o\) o_s, o}*fl *fll ^ ^12^^^ S.^ ^ 

Stt *fll ^ ^12^^^. 2-€- °fl*l5. ^a]^ *}7j- j£±- nV-g- ^o.tgja.g. ^-*fl 

, #2fl2} #3 s)-^^: £^i=h °1 ^33^ LSB» ^fl *fll^ 5E^r *fl2 

1^7} *fll^ ^12^^!- °l-g-*}<*| ^^-fr *H, 31 °1 ^ 

o] s-jif ^^Kr 7}~g:^ ^ofl *fl^*Kr PWM ^# 4^1, ^ tijH^r 

^7H ^-E- PWM ^7>» ^ 91^-. 

<32> O^}, igTgo} 4--5}^ 7}^^o]:d\]A] -g^o} x ) M 7 ^ ^7]. ^ 7l#^ A>^" 

< 33 > £ 4^ pwm °l-§-t!r ^3 <H^aHH rt]-^ TllS S.M £ a)^ ^5. 



#^ ^7f: 2003/10/30 
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<34> s. 4* ^-2:^, RAM 2.2^1 *1 *J-sH 91^ 4«1 N(N^r 7}<a^)7fl£l 3j-# t-fl 

olEKDINl<3:0> ~ DINn<3:0>)# AA <&7\^<>\ ^ *fl^ t^^M TflS 3M: A^ 

t|olEf| #^*>^ N7flS] <y 5^(410-1 ~ 410_n)2f, 4«1HS1 cIMeHI tfl-g-§>£^- PWM «o v ^Hl 

£}Sfl ^5. ^ 16(2 4 )7fl^ Sj^ ^Jro] 2}"^* ^ ^ ^-§r 

^l^>i(P<a>)^ ) ^l€^(P<a>)^ ^^^1 *fl2^(P<b>)-I- #^^r PWM 1^^(400) 
2]-, <y^£l^ ^H^a} LSB(Least Significant Bit)* ^fl *U^i(P<a>) SE^r *fl2€ 

i(P<b>)» °J^^(410_1 ~ 410_n)^ #^4 ^l^Hir ?V£^t!: °1 

-& ^sfl *B^1 ~ ^B^n# ^*}7l 7>^^^-(420_l ~ 420_n)l- ^*)*}<^ 

<35> *fll ^ 7fl2^(P<a>, P<b>)^ AA tH3l(430a, 430bHl £]*fl tH^^cf. 9}^^- 

(420_1 ~ 420_n)°fl ^«fl ^€ PWM ^IJLfe ^ *fl^ofl 74^3 ^ sfl^ ^^Tfl 

~ ^n£: l^cfl, LCD *m <SH cfl-g-W. 4^1, ^ ^B^^r ^bS:^ 

(420_1 ~ 420_n)# **fl ^ ^IjM -§-^*H *fl^Rr 3H1 ^ T^^^h 

<36> <*) 7 H^ 3^ cflo)El-7> 4tilS<?l ^ -f # H ^\°A^ «h °l^Hl£ 4^ ti l 

<37> £ 4^1 ^ SH^o], AllflJf-i- n^^S. cfl^l^ZL PWM ^1 

S. ^ 400 HH #^£)ir ^(420.1 ~ 420_nHH *r ^ 

3<?1 *fll^(P<a>) ^ *fl2^(P<b>)^ ^ 7fl2] t^W. °1 "fl, *HH^(P<a>) 

^ PWM ^IJL ^^71(400)^1 2 4 7fl €^ 2-¥ ^tt ^ , 

i(P<0>)^ z}- ^-^ ^ ofl^^ pwMS] 2 4 7flSl M-Bl-\flc|-. o] nfl, 

^ll^^i(P<a>)^ <^<a ^fl2€^(P<b>)» ^l€^(P<a>)^ ^*]°]} A>-g-^-o.s. ^sfl XI 1 ^ 7)12 
^i(P<a>, P<b>)^l °H*1 XH ^ Xl2^^(P<a> > P<b>)^ ^> 7 J- <Hl7lS ^f- 
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<£*]?\ *># ^ ^^^-(420_1 ~ 420_n)l- -f-*fl ^^*lcf. ^^UlO.l - 

410_n)^l #^ ^^1^ 7V^-¥-(420_l ~ 420_n)# ^-*fl ^^tl: 

^BflSf #^ ^^cf. °1 nfl, LSB* *U€^ S^r 

^2^i7> ^ ^^SlS-S. SE^f x\]2i£^m °l-g-*H ?>-gr^* , cfl 

olE]-al <Ux)is}^ ^} n^}^ PWM 

< 38 > j£ 5^ £ 4^ pwm ^* °l-§-^r «J*H<*IN 42 ^A] Hj-Alo^ Jg,^g. 

^*>7} ^ Bt-o]nJ £S ^ ( oil- ^ ^ H^^h 

<39> pwm *1J: ^-^-^-(400)1- -f-sfl *]s. -tfii3 0 M q-g. i67fl^l ^ ^IJls] ^-.g- 
*lll ^ ^l2^i(P<a>, P<b>)7> 

<40> oi^a. '4io_l'oflA-l 4WlH^ 3M^fe '0011'^ &-Qr 7}x\E.$. LSB7} '1'<>H, 

°)£.*] ^l2^^(P<b>)7l- ^^t}-. #£fl°+ PWM ^lS7> P<0> ~ P<15>2] 167fl^l 

^o. olofl Sflc^}^ ^o] p<o>, p<2>, P<4> ~ P<15>°|th °1 «fl, *)l21l^(P<b>)5l 
'» t^^HC©)^ ^ °11*HH cflolEi(DINl<3:0>) ^ °J*1*1-I15. °H1 efl^> 

^ ^(^, #sfl2l ^-f P<2>)«- ^^1^1 '410_(n-l)'°lH 4t>lB°l 

elM^Rr '0110' £l 7}^lES LSB7> '0*°H, o]s.j^ ^ll^i(P<a>)7> x%^*\ 

, ^afl^q- 7^0} pwm A1JL7} P<0> ~ P<15>^ I67fl<y oH *fl^l"& ?M p<i>, p<3> ( p<5 
> ~ P<14>°m. <>1 ^, ^ll^^(P<a>)^ 9}^t}<^ Afl^K®)^ <i*H 

*\ c-llolEKDIN(n-l)<3:0>) ^ *1 *}JELS. °H ^sRr %^(^, ^-f P<5>)1- *fl 

'iCn-lHl #^t!:4. 
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<4i> £E*h <&%^- '410_n'°lH #^ 4WlH^ clM^fe. ' 1111' ^1 &^§- 7}x)E.S- LSB7> '1' 

ol^, o]S.^ ^2^i(P<b>)7> ^€4. °1 afl, ^l2€^(P<b>)2] ^o.^^ o. 

7bSr1? 3^ ^ <>fl^H>H cflolEKDINl<3:0>) ^4 €^(^r, #efi^ P<15>) 

<42> ^#*V PWM «o v ^-§- ^3 312: 5*1 «1H ^1 tfl-g-*} 

^ 7fl^2l PWM ^Jl^l #JI ^ 7fl2] ^jS-Sr>7fl ^Cf. ^, ^2] ^ -2- 

4*1^.21 cIMEHHfe 2 4 7fl<?l 167fl2l PWM *g SL^\, ^ ^-f 

167fl2) PWM ^1Jl2] S.€- °H*1» ¥ 7H21 ^ ^ol l^>7ll 

<43> 71 ^ Jf^o} ^ oll^Hl^ ^Jg-^S^. ZL ollS. <5>^ SRV ofl^o^ 

<44> ^-g^, Ul^. rt_£o| s]^ 7 ]. ^ 7 }$\ 7 ]i=. *}*] ^ , ^ 7fl2l ^^7> ^ °Mr 

A>-g-^^ 3L ^2} ofl^^. S.^ ^*>^ 3-g-°l 7>^€r>4. 

< 45 > £ 6^r 5. 421 PWM «o V ^-§: *J*fl RGB 9jEislH^ofl ^-g-*V ^ ^ o] TllS 5*1 H <H^ 

< 46 > £ 6* %-S*>^, ^lS-Sl^l 4«1M21 RGB 5R V c11o1eKri<o> ~ Bl<2>)# 

A A < y7>«>o> sfl^- *flv|-g. ^-^*>7l 21 *V 7412: ^ <*m j f(610a_l 

~ 610c_3)2}-, 4H1H21 oJHeHI cfl-g-§V£^- PWM «o v ^Hl ^l*fl RGB ^*H1 tflsfl ^ 

16(2 4 )7fl2l A1J121 s^-fr 2.^- ^ 34 ^ sf^-i: tfil^S! ¥ 7fl2l ^ 

», R, G, B ^^Hl £fl*fl #^i?Kr PWM *JJl ^-^-^-(600a ~ 600c)2}-, ^sq^ 

LSB1- **ll ^ 7fl2l ^ ^ -id«i€ €^1- ^^^-(610a_l ~ 610c_3)2l ^^1 
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*Hr #<L>^ °1« -f-*fl *fl\t(R<0> ~B<2>)-& ^§1-71 ^tb 

^^-(620a_l - 620a_4, 620b_l ~ 620b_3, 620c_l ~ 620c_3)# t^I*}^ ^s}t}-. 

<47> pwm ^ ^Jl ^-^^-(600a ~ 600c)S-^Bl #i^Tr 3^ €^ ^ 

(630a ~ 630c HI ^*fl ^^€4. 

< 48 > ^o.^ «.( 62 0a_l ~ 620a_4, 620b_l ~ 620b_3, 620c_l - 620c_3)^l 3]*fl PWM 

*u^r a ^ =t%*\n qa. *m r<o> ~ b<2>^ ofl?itfl 

, LCD ^-§- *!M1 tfl-g-^f. ^H^l, A ^^^-(620a_l ~ 620a_4, 620b_l ~ 

620b_3, 620c_l ~ 620c_3)l- -f-*fl ^ ^JL<>]1 -§-^}<^ *fl^Rr A2i AA ^ 

<50> ##tb ^l^-^^l^ ^-8:, ^Hfl^l ^Rr^-^S. nfl^l*>Jl PWM ^}3L t 

^olH #^3^ ^"71 ^V^^H ^ 91^ PWM ^ v ^7l^ 

2n7fl sf^^- 2.^ ^tb 7 AA ^ °fl*l^ €°H tfl^r ^» 2-^- ^) 

^iL^ % #3 €^ t5}i4<3} nV-g- , °1 4^ iE^r 

oflxlS. -f-^Al^ nV^ ^o.^«-l- -§-*fl ^^jl, <^£^ 

PWM ^ 514. 4^1, wlH^r ^7H 4^ PWM ^1^^ ^ 
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1] 

^-^*>7i Tfls ^ ^ ncn^ ^><?!^)wih^ ^ hh^-i- 

#3j<5Kr 4^7fl^] <y^#; 

3_ cf^- ^ 2 N 7fl^ £!i Alio] £ - ^ol ^-g- ^ a-^ -#iL^ *fll 3l *Il2^» 

A o v 7l T L **|-7l ^1*11 ^-7] A N«1B^ Sj-^ LSBCLeast Significant 
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